Growth hormone (GH) secretion in the pituitary-grafted male rat: in vivo effects of GH-releasing hormone and isoproterenol and in vitro release by individual somatotropes.
Although the pituitary-grafted rat is a classic model of chronic PRL excess, the presence of somatotropes in grafted pituitary tissue indicates a potential for GH secretion. The current study was designed to investigate GH-releasing hormone (GRH)-induced GH secretion and beta-adrenergic inhibition of GH release in animals bearing ectopic pituitary tissue free from hypothalamic control. Positive findings with regard to these in vivo experiments led us to an initial determination of GH secretion by individual somatotropes from transplanted pituitary tissue. In litters of 10 30-day-old Fisher rats, 2 male animals received subcapsular renal grafts of 3 littermate pituitary glands each. Thirty-five days after grafting, 1 group received saline (SAL) followed by GRH, and the other received the beta-adrenergic agonist isoproterenol (ISO) followed by GRH. Blood samples were taken before and after SAL or ISO treatment, GRH was then infused, and sampling was continued. Plasma was assayed for GH and PRL, and the reverse hemolytic plaque assay was used to determine GH release by individual somatotropes from transplanted pituitary tissue. Plasma PRL was clearly elevated in pituitary-grafted compared to muscle-grafted animals, but there was no difference in either body weight gain or basal GH levels between the groups. As shown previously, ISO itself induced a brief release of GH due to its direct effect on the pituitary gland. The GH response to GRH was greater in pituitary-grafted animals than in muscle-grafted controls after both SAL and ISO. GRH-induced GH release was suppressed by ISO pretreatment in muscle-grafted animals, but not in pituitary-grafted animals. The reverse hemolytic plaque assay unequivocally showed that transplanted pituitary tissue was capable of tonic as well as GRH-stimulated GH release. These results demonstrate that despite similar basal GH levels, animals bearing pituitary grafts release significantly greater amounts of GH in response to GRH. The evidence for GH secretion by individual somatotropes from transplanted pituitary tissue directly shows the grafted tissue to be a source of GRH-stimulated GH. The lack of beta-adrenergic inhibition of GRH-induced GH release in pituitary-grafted animals is consistent with the hypothesis that beta-adrenergic inhibition of GRH-induced GH secretion is mediated by an effect on the hypothalamus.